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ABSTRACT 

PROBLEM TO BE SOLVED: To reduce the overhead of a parallel processing, and 
to attain a parallel processing with high performance by allowing a newly 
generated thread to efficiently succeed the content or a register at the 
time of operating the parallel processing of a thread level. 

SOLUTION: A sled executing means 5a executes a fork instruction, and makes 
a thread generating request to a thread managing means 4. The thread 
managing means 4 retrieves a sled executing means 5b in an execution 
waiting state, and makes a thread activating request to this. At the same 
time, the sled managing means 4 makes the copy request of a register 
content from a register file 6a to a register file 6b to a register content 
batch transferring means 7. The register content batch transferring means 7 
operates the copy of the register content from the register file 6a to the 
register file 6b according to this request. 



as) nxmmvf up) (12) H 4rF 11F 3* < A > 



#Pi¥10 -78880 

(43) i^BB ¥J«10^(1998)3^24B 



(so intci. 6 warn* jftonm&n fi &*gifcs@ffi 

G 0 6 F 9/46 3 6 0 G 0 6 F 9/46 3 6 0 B 

9/38 3 7 0 9/38 3 7 OA 

15/16 4 3 0 15/16 4 3 0 B 



m&m*. * m&mnmi fd (^32H) 



(2oms## 


#B¥8 -249272 




000004237 










(22)ffl8iB 


¥/£8<F(1996)8£30B 




3fOstfR§K;£HTB 7 # 1 -5 
















JlOiCSR§E2HTB7#l-P» B#«l?tt* 














(74)-ftaA 





(54) HK!<D«fH v^xi^^f?*** 



(57) [«#)] 

It 9o »«aS#«7tt, 



1 Tf 



#0 



(2) 

X 

fr¥«:£, 114 LfcMWft 1/ # 7 r ^ i *• 
x., i£— i^s> F^^^fc^^aoT, *r£: 

Tt^p-tr ;ylH£:|3^r, 

[1**9 2] KSIc«*ou^^7r^^S 
^*u$/KI2, (WIB ^ ^ J: or »^ i^y 

KHtf*tt. 

[!***B3 ] ft*^ hWp^AlCfclU^l/ 

[M*g(4]' 8M*<o*s*i: ^**#-§-£r3i^-t-6* jc? 
^t-i*«l:*3Klt5 y r 

**«U ift^^* ^ Arif«£;h,yuiK#rttft< , 
&55ft l" * <z>fita*teJB "«rt6 lc * ^ t> <r> h is is* 

7*=* — k«Nc*«Lfc y t-^s/7r^> h y 

1r ;ylHc£>^T, 

Id t?lsf\Zfto1t1gL&<DX \sy F<n<fo<fr&m&t\Z7=. y 

*\ nm, nfT-r&xis-v \*xft¥&b. im*^^* 

^77 -T/^iS^t^ y — ^/^7 7^SI^ 

^u-y K£j#-ft«fra*«* ^s> Krtr^B^9A«ffr 



WBB^p 10-78880 

r 'f/KDrt**:-?- ^ u ;y KSrHtf urv>5 1/^^77 

ry :7 7*5£UH^ i/$> Koyt-^i/77^^^ 

77^<tO { ^^^7 r^f^^b l^v^^^rtSSrSiR-t" 

1**9 3 IB*©-^^* K*fT#tto 
[11**5] **oe*t t^J**##*:*f*-*-S* 
^-Wl:W5^-y/^77^, 

& s ft ^ ^ * ^ <*> fit * ^ m «r t& & o ^ t> o a > b u- ^ * 

«tf!lt-^y7 7»SR**J: t? fcfttjcoai^ h y 
7*3- KWfc*«Lifc y yy r <D^is V y 

MU ^^)^- ^/<5'7 7^?)l47 f l3^7AjB)¥^l/ 

ir $/iHc£>i^r, 

# * V*lC^o£:#»CD;* U-y K^^^^0#IC7x y 

mn-r&x \s y ytmn^sct, msk<o\si?x 

^^^7 7^/^rt$W3^-iS:^^!x KSisRjtffT 
^nfc^p^rff 5 Lt, Zr<n&te&x \sy \?<DV 

JT—#'<y 7 T^h. &*\s y \?<F>\si/*# 7r 4 frt 
^7s\sy Y<T)\si/7.$ 7t << MZ.^^&ty&'fj^ ^ 
*\sy K±«*^^n^9A«jlPrj|ftT-*-SlW«:*^ 
l/yKO!l*^y77, ^Uj/FOl/^^77 

y >d— ^r^-b \si/X?ft<&%:m$l 

L, ^P^7^fii?T^TLfcflW^l/y Koyt- 
^5'77*5J:tJ < ^^77^^^ isi/Ts^n^-*: 

u^^^rt^oteiS^WAytf isisx* 77 -f /MKiM* 

[1**917] ^1^5/ K*«***r*t¥Ufc*At*, * 
co^ 1x5/ KSrHfTr* 5RK#*«^Sfti^»-friw, u 
^^^ortg^raliBffl ^^77^H:ix.5:ii: 



(3) 



%fM¥>l 0 - 7 8 8 8 0 



oT^t»S^^^**ttffitt«WSc £ t£ J: o 

[ffsftiRl 0] K LfcW^T-, 

1 ] ft* K^b^u^ K 

*ff 5 J: 5 LfcC^*^»i:-rs»*JB2, 3, 4, 
5, 6, 7, 8, 9 3: fz\* 1 015*80-^ /U^^U^ HH 

[0001] 

[0002] 



-g\ 1 ? o y ? -eHft^^tXfft S - 

[0003] L*»Uft3ft«e>, S58fcttA*IRHcft#B8« 

[0 0 0 4] r<7}£ 5 ftttfg[S]±tf>P!#M2, Mo n i c 
a S. LamftWl 9 9 2*l:««Lfc»X (Mo 
nica S. Lam and Robert P.W 
ilsn, " Limits of Control F 
low on Parallelsim", IThe 
19th International Sympos 
20 ium on Computer Architect 
ure, IEEE Computer Society 
Press, 1992, pp. 46-57) fc5$-< h 

[0 0 0 5] Z.<Dm&&mmt. S fefe£te*BlRjJb«:B 
Z^ikb IT, 

=7 Mw.pfmrfm.rn (out-of-order urns 

[0 0 0 6] ^<7>, out — of — order 

[0007] ^t^o^d y^M&Pfx^t^* 

tLhtiX^Zt-tZo 

10 add rl<-r2+r3 

14 sub r 4 <— rl — r5 

18 add r5<-r6-f-r7 

lc sub r 8 <- r 4 — r5 

Oxl4#i(7)sub^^|j:, 0 x 1 0#i&<Z> 

50 ad d«^08* (r 1 l^JX^) «rffl^T^6C0t', 



5 

c#ift<7> s u b#^-[i> r 5 l^^^^^^ltO x 1 8 
#iOadd^«W^6o L^>b^^b> 0 
x 1 4#i(Z)s u b^^M^Wt^.HB^n, 0x18 
#*t&<7> a d dift^T-#£^^0S £ft£ r 5 l^^^C 

m\z.£zt&y<Dfeftm&&fcte-rz> 0 ^or, out- 

of-or der^IMfix.5^tr-^, 0x18 
#tf!l<7)a d d#^l*0 x 1 4#ift<7>s u bift^£:il^££ 

J: 5 &^§^f-, 0x1 4#ftO r 5 £ 0 x 1 8#*fecD r 

5&j^o?cUv>;*^icy^-^ y/t^c t\z.x^> 

T\ out-of-order SSffHffiitStM 

[0008] y 

-To 

[0 0 0 9 ] yt-^5/7r^, out-of- 
order -ctf *$nfc«*e*srr-<T y - 

^7ri23 h y ft £ 

^jx7rf- — :0!)t^'/<s/77l23 

A^^p/7Aj)|ffr-i/^^7r>r;n 2 2tc^£M 

L^rtTPo y '/^77l 2 3/5^0 

MU^^77^/H 2 2^fe(D«l:«ftirffl^5 
r. £ M «fcoT\ out-of-order HffCO U-^;* 

[0 0 10] i/^^?«f- ^U*ai4, 

f (: ^ ^r-^ 1 2 4 (a o tf « Lt , 

U^^7y-f^/H2 8^b^^fc 
W^Iff/V7 7 1 2 6 CioTAWo^ 

[00 11] I©J;5 4*i*ffi^fcWiLT, y a— 
f'ty^T T^IS* IntelttOPent iurn-P 
ro^ni?^, l^;* ^ — ://u;#^i27fcM I P 

STechnology INC. *±<7> P 1 0 0 0 07 

D-fe 5 r*ftif(7>W**>H , bft5 0 

[0 0 12] Lj&»Lfc#fe, £<0±5toK«frJBir*fc:» 
^{C t> out-of-order ggfT^ffitt-ft^^ffiH 



(4) ^i^l 0 - 7 8 8 8 0 

[0013] — ?j\ ^OgO^gg (C^bTt^ 

[0014] ^(7>^ u y Ki^^^afcyutoaawu 
a*^ft<, y7h^7(aotft$»u^i 

lC7tS'i^ft<5o 

9 9 3¥lCl^L«3t (¥E0 t»», *» » = , 4c 
m tt. Mff S& r^Ls/K'* 

■YJ , ftftftta^lftXK, 1 9 9 3¥ Vol34 
No. 4 pp. 5 9 5-6 0 5) t^^tlfc^M 
iftffctffeft*. rco^ffioH^J^rH 3 2 {c^-r o 
[0016] 132 <7>fl|tt, A^ftttSt 129, 
W113 0, 8MB3lfT««l 3 1, ^ratf>##« 

ffi^li 3 2, il^ffgf 1 3 l£*^^~/u-t*5 
30 ^^Iflgll 3 336>t?«ia*ft5o 3 
OfW^lggf 1 3 3d*#4*&£tf Aftbft£:fc1*t£ 

3 2^ib, #^fr°T 

£ e 3 o^fe»fT*ftfc«*a:, 

ift^Pf£S£®i 3 3tci:oT, ttff&WtB%fT8*i 3 

ffSECl 3 3iaot, «MBXfTSESl 3 1 »4Hft^n 

r-*;fr£ft, *jffl»^*iP]±$^-5c^^"5rie^3fc-5o 
*fc, «^H»*s«i 3 3*mmm y nmw:i 3 

[0 0 17] b3ft»Uft3ft«fe, CCO^fer-l^:, ^1^5/ Ktf) 
[0018] ^^^<oaa«ri«i6-fb-*-S»*cHc, Sb 

^nir y^<nmt LT, Gurinder S. Soh 



7 

i Rb&l 9 9 5^\Z^m\^tl^X (Gut i n d e r 
S. Sohi, Scott E. Breach an 
d T. N. Vi j aykumar, "M u 1 t i s c 
alar Processor", The 22nd 
International Symposium o 
n Computer Architecture, I 
EEE Computer Society Pres 
s, 1 9 9 5, pp. 4 1 4-4 2 5) asfcff &n*o 
[0019] Mul ti seal ar Process 

mxz ^y^t y^x^m-r&o ?x?mx<DuiSx# 

titz. task descriptor IC J; o T£ji;di~t~ 
5 0 task descriptor ~CI3, £Efc£tl<5 

create mask Pf ^ e c r e a 

t e mas k Lfc * *5Etf 

7* !7 — K \£y V ^rft^n-r^o :oJ:5I^Multi 
scalar Processor -7$?#rfis 

[0020] 13 31^:, ^ COM u 1 t i s c a 1 a r 
Processor (D^M&\X$> £> 0 Mu 1 t i s c a 

lar Processor tt — * 13 4, 
tj/^y^^^5/hl3 5, h !7 — ^ 1 3 6, 

^/<y^l3 7^fci«StlS, ^n-fejri/V^ 
-yhl35ll#^ts'^138, ^-^hl 
3 9, l/^^77^f/H4 0^bM^, isXT** 

\^m%cfti£-rz>» Mirf-^/^^i3 7t> 

iS^^fe b , ARB (Address Resolut 
ion Buffer) 141, f-^^t^'>^14 

askdescriptor ©Ji (C J; o T\ ^ ^ 

[0 0 2 1 ] L^Lftj^b, U' s> 

LTI^M u ltiscalar Processo 
r-Cttttffifl±ttBnfelr\> Sfc, a- K*-f X# t a 
sk descriptor \C X o TiiiP-f" £ £ 1/ N P Pp^ 
IlttCSo out-of-order IgfTtC 

[0 0 2 2 ] 

$&mm<D*Uy K£j*KfffTWt, 0^«ICl/^^CO 



(5) »9B^Pl 0 - 7 8 8 8 0 

8 

[0 0 2 3] ^fc, o u t - o f - o r d e r HfrScO 
T'u-Z ?VX\$, mi&^f?teX\z<>^Xl**cr>lEm&$: 
§ofc^)C i n-o r d e r^ff^ffort^^, <D 

*<frM*t:t> out-of-order |gfr** 5 *> 
[0 0 2 4 ] *3§^<Z> g Wl2^<Z>cfc 5 U 5/ K 1"</U 

kic»ut <>iKttiiS:*?ijaa*:«riBfc Lfc-^A^;* ^ 

[0 0 2 5] 

5 a, 5 b) 14 IfcilW^ l/^^ 7 r 
(02©6a, 6b) i:$r^ix., &—<7>X Is y \t*P<Dlg 

K) o^^lgfrW^^^v^^^r -f/i^rtSF&^f"* ^ 

(01) o 

[0 0 2 6 ] *fc*2^5SKJi. Il<?)^K(C*5^T, 
^ \sy Y%\zJfcf&<T>\si/*#7T << (0 4 CO 1 3 a , 
13b) RXJUisX#m$l^&: (04O1 2 a, 12 
b) i^**rtJ6fiai#« (B4oi 

so) snm*., ^i^khu miau^^aiR*«^ 

[0 0 2 7 ] *fcS3 0|SStt 4 flOf^{I*5^r, 
^ ^(c^ff-TSr (08) 0 



(€>) 

[0 0 2 8 ] *fcJB4©»Wtt, *3©*Bfc*5^T, 
tc, 7r cd^v h y U 

*3R, mn-tzxuy \?mn^& (H9©2i 

a , 2 1b) £ , 1S$:<7) 1/^^ 7y 4 (19^)25 
a, 25b) ^oj;^ y ah— *^s> (19024a, 

2 4 b) SrRtt, Uiy K U s> K<7> n5j#(7) U- v> 

Mt^l/^^f-^^l/^^gt (26a, 26 itf 
b) tRIl ^^U^ Kta«*39i|[^l/y Krtr^n 

i^^^7r>f;H:3 t-f5^^[aot, =*t?~m 

cfctFT-^u-/ y 7 r i/^^rti?: 

5!iRU a tf-«Wc^-;* Us> Kco V y7r&£ 

[0 0 2 9 ] Itf 5«0|ll *3C05S^^*5l^r, <?0 

W5y^^^7r^, #^T3-a« 
^ttyt-^/^770xy h ycfeMt, ^oyt 

0 a, 5 0 b) 1g?SC0U^^^7r -f/l" (Hi 5(7) 

54a, 54b) *3 J: Xf V — # '< y 7 T (53a, 5 

3 b) &Rlj\ gl;*^ K£^:* U^y KOMf^y^- 
^^77X^^1^^ KOl/^^77^/H5^Wrt 
s&tfci^&aliR-f £ u^^r-^t (5 5 

a, 5 5 b) £rR«;J\ l/^^77^/^§^ ::I tf— 50 



W§B¥ 1 0- 7 8 8 8 0 

10 

<z>^i*&;* u^ kcoi; ^j/77^p>, t^i/^ k 

<D isi/7># 7 T 4 /^t +7* \s y Y<r>\si/7<? 7 T 4 /Md 

FOL/^^77^/^J;U ! yt"y/^77^^v ; 
KOi; t-^777fcJ:(J ? ^^^77'(^b 

[0 0 3 0 ] *7tSS6tf>#Wl*. »4*jfctt*5<Z>3§9i 

^/K^tottr 5 (Hi 7(7)6 

0, 6 1§) SrJB^ u^^^F^^cote^^^AyfcUv 1 

[0 0 3 1 ] Ifcl7 (Dmmte, 14, «5 4fc«tJS6 

Ui^^OrtS&SraMSJfl i/^^ 77 -f^ (Hi 9(7)7 
2) JC#X.£:i£{C£oT\ 7'nt 5/i^(7>^^^^±(7) 

;* us/ K^PP#tc#£U#£ J: 5 Ifcci &m%t-t 
[ 0 0 3 2 ] *fcJS8<D«Wtt, i3WJ|i^^, 

7'ti y^M.frbfiTZ-tzmmi'^x* t^— K^^rtc 

ffiota*^!/^ K^4:HW:77^^ WR, 
nft-tZ>7> \yy KSStf#* (H 2 0 0 7 3a, 73b) 

f^Il/^^77^^ (12 0CO7 8) 

to»l t/^^ 77 ^y^ftffi W«Kf¥S (120 

08 1, 8 2) fiSOU^^fef-^ (02 

0(7)76a, 7.6b) fc«:R«t, ^t^j/KUfflS^ 

l\ M&\^1ty>>m\<'i/7><?£1&7> Uy K, f^l^y KM 
[0 0 3 3 ] *ytJB9<o«KW:, S8<7)^^(C*5l^r, 



11 

<5 0 

[0 0 3 4 ] ^fcfl 0O3i§BJte. Sg8£f;il2^9(7>$g 

(g]24<7>98) 15 , ^nir^^Ot=F 

®$c£X±.<dx Uy K#WIPSJc#fcL#5 J: 5 tcfSC^: 

[0 0 3 5 ] ^fc^l 1 O^Jte, f 1 0<D 

«W^43V^T, fi* u-x Kj&> t^jx K4r*«-rSI3 

[ 0 0 3 6 ] fgl <Z>»W"CM:7* — *<ft«fr*rfrofc:«P,£ 

X\ mmtk&xi'y Kl^lti^^^^^^ii 

- K**< r ir^-sflB lefts. 

[0 0 3 7 ] ^:f2WK*fi |*©U^#7r 

[0 0 3 8 ] Jfcf3^S"Cli, ^u^7 AJK/Ffc::j8 

— y 7 7 Srjfll^fc out-of-order MSgfr 
-t?*-T6 £ 9 (CUT. l^^^^S«7|:t^ 0 :7*- — 
t5o f 8^bf 1 0 V^h* 



(T) 4#fH^l 0 - 7 8 8 8 0 

12 

[0 0 3 9 ] KT^Hffi*r#BBUr*«W*:J: OAftW 
[0040] 

[»«o*JSo»«] 01 i2*^e^®i<z>*^(c::fctt 
J: 5lc, u-s> VkZLfo-rZ^ioy K (il^l/y K) 

[0 04 1 ] H 2 ttiifEO X 5 ft ^^^rt^«7|:^ 

<D*7uy?mx$hZ> 0 ^coMoynir^iMj:, ;* u y K 
<ff3g3MS:4, K*fTf»5a, 5 b, l/^^7 

r^6a, 6 b, i/^^rt§-giESfS7*5j;(l« 

^ [0 04 2] 71/^ K«a#*4 12, 7 P Df 

a, 5 b, l^^^77'(^6a ) 6bli^^HtT^ 
ft* ^ K»£l^»ffi«£*U ig^O^ni? 

a, 6 b it/*t^ * y 8 l:«ftSrt§ii^&^ bfe 

[0043] ut, xisy \*±f&m<nwjrf&&mmFf& 

JO £ 0 B3lcj3t^T, (A) tt^n-tr 3>1^#<7>^ n 
^ (B) tt* I***/ K3Mt^*# 0 5aO|ffm 

(C) (4l/^^7r^^#0 6a^7^-ir^^l, 

(D) tt^i/s'K*fT¥ft#l 5b©JWrtta, 

(E) 13 IsisXf 7t 4 J^U 1 6 b <7>T ^-fe^JtfcJK, 

(F) ^l^yKfI?84^W^Si:/7t, 
[0 0 4 4 ] H 3 >f ^ V'^f + - h o Btt»^t?li 

^ KHfT#»# 0 5 a lCdo^TO^M3l^fft?tt 

#£oT u^^7r ^/^# 1 6b(c*hr£T^ 

[0 0 4 5 ] t^^;i/6(cfc^t, *uy KHf?3MS:# 
0 5aft7t-^^lTtS^ ^UyFfl? 

(/^ U-3^ KSrjSfi 1 -*-** i/y KSttT#«*:8t«"t"S« 0 
3 (D) T-^^ixS* 1/ 3^ K*fT#«# 15b 

i>mftPfibVtmx&>z><DX\ ::t«u^^f^ 



13 

|&7{C*i-LT l/^^7r^/^ 0 6 afrhlsiSX? 
y r j jU# 1 6 b — CO p^^co^r S^^rfT 

^ 7 r ^ # 0 6ad^l/ v^^ ^7r^/^ 1 

*5, t^JMT1j:Uv ; ^^7r^^6a > 6 b |j:i4C 

[0 0 4 6 ] #C(c, S2^Sl:o^TRSt6o 04 

^^it^ , * K*ff^«S:9 a, 9 b cd~ 

*>«r©^l/yKJJtT**9a, 9 btt, #^3r-r;y 
i/alOa, 10b, ^^-^3 — ^lla, lib, U 
^;*^51iR3*g:l 2 a , 12 b, ^#7r^f/H 3 
a, 13b, SS^-7hl4a, 14b£:*<*»oT 

[0 0 4 7 ] 0 5 tt lsi?X#m$l^9c1t 1 12 b<Dm 

^7r^^0 i3a&, loi^{:|j:u^7^77 
>T^# 1 13b £5i*R-t*£o 
[0 0 4 8 ] 06 (^^^7 r -f ^# 0 13a CO* 

1 3bt)P^O«ilt^6o U^^77^/^0 1 

3ali, i scofdi 

{ci, 6M7t^ h l 9, m%r try h 2 o^o 9 

g^^-y 1 8(^P^^^:tecOU'^^^7T-Y/H 3fC(Ei£ 
LfcB£lC-fer 5/ h £*l£<> *fc. JMfftr^ h2 0ll ^ U 

[0 0 4 9 ] £AT\ * KtSBo^^^rtS^ill 
#*Jfe4:A*W«rffl^TRWt5. B7B, I4I:^L 

7fC*3^T, (A) ^7 P nt^t^O^P i/^, 
(B) h # 0 14a l" y K) X'M 

(O I2$L;* Us> KM £5 ^^77 -OH* o 13 
a 5 i^;**rtSa>»#&3K (d) vzui/*? 
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rt««iaSl/^^77^^ 0 13 a{C*f"T 

6 u^^p^cof^fciJL, ( E ) lii/^^77^^ 
#0 13at^6i»Tfc>hl9(D*cll, (FM* 
^1^5/ Kflfgl 5©rn^*S, (G ) 

-s/h#i i4b (^i/yK) ■cSMTLTi^s-fr* 
(H) , (i) iwuy Klcj:§u^^77^;n 

3GOi^ffiU (J) li^^77^ffl 13b 
<Z>**&^, (K) IJl/^^7r-<^#l 13b 
*^3E*try h 2 0<D«tt, (L) I4i/^«R¥« 
#1 12b 4"COU^^^3gtR tf hl7 oo^B^:^ 
-To 

[0050] 0 7co^^r ^ ^v^^— v<Dfflibn&x- 

12, ^l^y Kli^Uj/ KHff¥S#0 9 aO^fjlff^ 

^2{c:fc>^T, «^ u^ Kli7* — ^-ft^SrSlfT-r 
So KflfSl 5i2, ^^^77^/^0 

1 3 a 0>(EaM*Ttrs' h 1 9 ^^77^/^1 
l3bolSrt>h20i, i^**a£JR^!B:# l l 
^ 2b ^Uv^^SSJRtf $> hi7 <7*&Mte353fc&fl5o 

1 9 bt?SSft*iH*&**t*. 
[0 0 5 1 ] i^^3tc£>i^Tg[;* K*:*fT IT 
1^71/^ KHfT¥ft# 0 9 a XV$.\oV*# r 1 
i-£»*&^a*£C£ffJfc:* * U 5> K*fT^*# 1 9 
bl:r lOix^#rt8S:KiSi-r5ft:«>«cR*UU3a«ff 
^*t-5 ft r*La*1^^/U3l!fJ^co (D) {c^3*uT^ 
So ^co^l^W^ U?/ KHff^S# 1 9btOUv>^^ 
,?<? 77^/^1 1 3b(c^^ix (J) Xr^^nSctp 

13aOeHTt^hl9^ U^^77>f/H 

1 13b 0>JE*r^$> h 2 0 COlxv>^^ r 1 CO^^ ^ y 
^irs/hb, us?* l nb^wi^^ 
^aSJRtTs/ h 1 7£r 1 ifcttl/^^77^/^ 1 

1 3 b^baSlR-TSJ: 5^"^^ ht^o 

[0 0 5 2 ] tLtz., m-V-J i?MZ$o\,^X^FX \sy K£r!£ 
tf LT^5^ U^ K*fl^«» 1 9 bt^U^^ r 

7, r 1 0 STR^HJU^HR-rS. :oK*ffllttl/^ 
*0 ^31tR#^ffl 12bOrt§Motl/^^77^ 
/u#0 1 3 a^btt*UJi-. ^fc, ^/U^*3tf 

l 12b *cou^^3StRt^ 

h 1 7COr 3*^^77^f^# 1 13 b^b5S!R 

J: 5 tc-fe: ^ h-TSo Wlcu^^yr -f^ff l 
1 3 bcoHfTtV h20co r 3^>hy^r-ir-/ hi"S 0 
[0 0 5 3 ] t^^Mt)^MW}7to, r 5 O 
rt§^teiS3*t, ^^77 -f 0 1 3 a Ols^ 
^Tt'>M9^ U^^77^Hl 1 3bOl 
5^7 fff y h2 0^, U^^^aliR^Sff 1 12b^(7>U 
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S^**S1!R tVFl7 <DlsisX& r 5 Oxy h y ^ 

y r ^;UUl 13b OIIt tf s> h20Or 2xy hll 

[0 0 5 4] ?/U5~V\*1&x KSrUffL 

t^6^ U y YWrt^Wilt 0 9 a ^iS^tJ* VS?* * r 

9 CO r 1 xy h y I^UEtcir h ^tltt^OT*, 10 
^-^ Uiy K^ftltl^^^^ KSMt3M*# 1 9 b 

abtti^^^*»jR*i»# i 12 bo^i^y h y ^ 

[0 0 5 5 J mz., ?/U6T?ftiRX \sy K**trU 

^ 5> KHtr¥^# 0 9 a X~\$l>>i/*# r 2\Z. 

$5i££*x£ 0 L^L^^b, ^^77^f 1 1 ^ 
3 b COH^T tf S> h20Wr 2xy hy ligEtc-fe ^ h £ix 

[0 0 5 6 ] J^i^Kaot, * U-^ Kt«©7* 
— ^^Ht?^^ l/^ $ 7 r 4 yuo^f^^^:— 
^Sifc*&*&<&0, ^^7 7^f^fl^^F 

[0 0 5 7 ] #ggfl£0ijte 2 ^ 1/ s> Klfe?»J*tf S^n -fe 5/ 
tlco^TRWtfc^, 3* Us/ K6iL±^afe?iJ*a3®*fT <?0 

[0 0 5 8] *IC*3<Z>*WtCOV^TRW-t-S. IS 3 CD 
y7h?x7(a5yD^7^^f7K^ 

u-^ K(c|j:i 8 Tvt ^ nt/M 7 P 7 ^ >(7)^It^ ^ - v> 
BUcast^T, 0x00#i&, Ox 04#I^^fflC 

J:5u^^rt8*»*H, OxOcfi, Oxio 

[0 0 5 9 ] &t£jS4 O^^O^T!ft§S-r<5o H9li 
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*tt, ^ KWfT*a*T# 0 2 1a£#l 21b (7) 
Ho^*>, *>«r ri-ft^^-f S/^a. 2 2a, 22 b, 1%^ 
T^-^2 3a, 23b, !)t-^j/77 24 a, 2 
4b, ^^^77^^253, 25b, U^^T" 
^tI/^|S26a, 26b, 27a, 2 

7b, aS^->7h2 8a, 2 8b«ffifot^. * 

[0060] ilOft -ft^^r a. — # 0 2 7 a <7)*Sj& 
^'J^r^t-^n ^ H^fe 9 , ^^^f^ — #1 2 7 b t> 

h y 3 2A»b*rit*ix5 0 

[0 0 6 1 ] *<fr* — h y 3211 A<fcS8fTl-i& 

3, i/^ ^ y ^7 7 ^ * y 3 

4, ^^rt»t»tryh3 5, «*»#5i^»Bfit 
^^36, #^3- Kfe^^ey 3 7<7)xy h y^b 

aiV h y m$b\?y h 3 3l«Oxy h y 

rts/yt-^y7r^/ft^ : ey 34ii, 

^rt»*#tTy h 3 5 0*ttllcj:oT*j«SJxr^S* 

y ^ 7 r 2 4 ^#jo tfcif r-*>5. * 

J:5«**«jWt5 y *-^y77 2 4^>^^3&s**i 

— Kft**;* ^y 37 oxy h y n 

[0 0 6 2 ] *a-xyhy»ttl»i3 0{i, S^T^ 

19 , xn> h y h33 Oil$J#3iV h y CD? — 

o£ifej£U y^^f-^t u?*3£«2 6, *4*"7* 
3-^2 3*^©«(|lt*»t*. ^ff^^*^^3 

h y ©t*^, «*Tr5#<fr«rife5£u ^js^-j/ h 2 

[0 0 6 3 ] tt^^^^-xy h y 3 2 it. iIS.* ^ 

y h£*iri>ft^v h y M»ur, ffi^xx- y h 2 s 

-^j/7r^# r »«i^ i ey 3 4 (cft^L, i/^^rt 
S**^^ h 3 5 Sr-ir y hi-^ 0 
[0064] (Hi Id, yt-^/^77# 0 2 4 a 

1 24bt>PiO*j|r^5o yt-^j/77 24 
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[0 0 6 5 ] y^-^/^77^Vhy 401^, -t(7>3i 
y*#Jtf s> h 4 1, h 2 8d^6>O«*C0** 

^^#^•4 3, 7t-^^^tf I/^^T-^W 
4, Masy h 2 8^bO»*t»»t8Mf-? 

M^^ytat^ h 4 h y a»fc«j»*;h,6. 

[0 0 6 6] yt^^7r2 4li, «^f3-^2 

**tr y h 4 4 £-tr s> h"f £ Q 
[0 0 6 7 ] #^^3—^ 23/5^ V — ^ 

r^^ h y 4 0 tou^^##4 3Srlt|!t5 6 WIS 
3iy h y tofTtt>lr bi^^ h y <n 

m&7*-*mn**v 4 6jws*»#&;Mf «*^4 2 
^hy <D«#d^r «3¥^-*te*ft;< ^ y * 

<OX \y y KSIfir^S 21W U^^^r-^t ^ 2 6 
\Z.mZ>M&\a$. *Uy K£j*fc*s> h44i«tjx h**l 

F\z.mbtizztz®5<\ zti b totem* is 

[0 0 6 8] ftSSSW^-j, h2 8^>b3fefc*^ 
lci3, jB*»#5&*»3£^^4 20— ft-TSai^ h y « 

WW^-^ftiW^^y 4 6tc**5&^, mS^-^^rt 
^^yf«t^h45?rir^ht6o SMIPjft^to 
ofcfc^Sr'T'n /7Al)?iC^ot^^^77'Y^2 

lc y y ^ 7 7 fflSrff 5 r fc^Ii6t-fc5 0 * 
-frlctt, -r^rco^^ hy^l/j/ K£rifctf -x h 4 4 £: 

y -t ^ h-r^o 

[0 0 6 9 ] l/^^f-^tl/^^glff 1 26b 
13, Hi 2 ^^t^I(Cj;ot, #^^f^-# 1 2 7 
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blcMt5T-^$r y ?'*y 77 £ 1 2 4 b, 
^^77^/^1 25b, Ht^^77# 
0, 24a, l/^^77^/^ 0 2 5 a WAAr- 
*J&>fcSKR-*-3. 1^**7*— *5»«Rfi# 0 2 6 a 

[0 0 7 0] J^.T, HI 9 O^o-fe y If <7) tbfEMo 

^rmwts. I9©7nt -xit-ri^uy K*fia»£JL^ 

<7>ii^U#l3;* \y y 2 1a, 21b X^iX^tl 

10 ?mW:2 f&^o;* u-;y K*fT*«2 1<DV*- 

V/<y7T 2 4, U^^77^^2 5 )&» k f*— * AM* 
#s<y7 7 2 4, l/^^77^^2 5^t^)f- 

d^bSfctr^lTtoixSo - Go^lcfc^-cte, y #/<y 

77^fl' N to ut-of-orde r Hff £r*T 5 

[0071] y ^—^^(Dm^^^f^^km i 3 {c^-r 0 

7* — ^ifo KHff^S# 0 2 1a t^a — 

-20 K^ixSi, ^ 1/ Kf i?S 2 9 t J: o t ^ 1/ y K 38 
ft^&K 1 2 1 b X^f-X \y y KW^WIfe^ilSo 
Lj&>L*J&*fe v ^^^77^/^ 1 2 5 b Mtt, % 

T-f^# 0 2 5 aHt-^j/7/# 0 2 4 a 60 
t*— ^^l/^^r- ^ir U^*g«# 1 2 6bT'l 

!)t-^/^77#l 2 4 b{C*JWSn«. t£oT\ 
«Sfrft«frtt, ^^77^/^ 0 2 5 aHt-^ 
^j/77ff0 2 4 ai:yt-^/^77»l 24 b 
Of-^^l/^^f-^tU^^gi#l 2 6bt' 

[0 0 7 2] — *\ 8^Uj/ K(I'C7*-^4Wb 

0 2 5 b t^-r^T^Md^*- — ?<fa&m?f 

^^77^/^ 0 25a <D\ft!g * V-isX ? 7 y 4 # 

1 2 5blC3t'-tS 0 COSWSTtSi:, 
7^77-f/^ 1 2 5 bCli8i/^^oWll:J 

^ {C^-SCOT-. l/^^7 7^^#l 2 5b^T 
^ yt-^3/77#l 2 4bOf-^^I/v ; ^^f- 

^-tru^SSes i 2 6 br*Mtrffl^r^?:ff 

1 24bOU^^77^^#l 2 5b^l^^ 
t-of-order Hfr£rfr 5 ^cir ^iMc*5^Tt> 

[0073] &L ji^gi 9 Lfc 2 ^ u ^ \?&?mnm 
-7uiz y-v-<Dnmm<?>mwx~jbz>o 

[0 0 7 4 ] &mMM(Om<DMf& t Lt, ^^^r^.— 2 
5^ 7, MJIazi y h 2 8 *^ I/ y KBt?*tt 
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m?*^ vv<Dm&<onMm<D^K $>?mx'fr>Zo mi 

^^^3. — 4 91CJ4* ^co^^^ — yjc^or^ 

4* K*fiSci Lfccot*, i^^^7r^^2 5 gd$S 

5ft*«l-t5^W 

[0 0 7 5] *l:«5 0?85ll:o^tR«t5. Hi 5 
14, ^^MJ^n^^iTfcl?, mt lrX2Xlsy 

ICteO^ U y K^fT#&5 0 Ol/^^7r ^/l^54^ 

[0076] 7*— t&mmYtff^&m i 6 tc^-r 0 

U«/ h v r*7^- U ^ KHfT^*# 0 5 
0 aT^^r- K$nS^, *\sy K«31*« 5 8 J: o 
^ K2*fT#S# l 5 0b -C^-;* U-s/ K^UtT^ 

^77^/^ 0 54a <7>J*|2** \si?*#7 7 -f # 1 
54bCn tf— f6 0 
[0 0 7 7 ] Li^L&^Jb, U^^77^^#0 5 

4aT-i4, :7* — ^-ft^J: "9 ttto**l:J:6i^^^ 

KHfT#®5 0CO y ^j/77 #0 5 3 

^oT, l/^^f-^tl^^^gf#l 5 5b 
TI4, U"^ Y<o\si?*9 7T << fr# I 54bH 
^77S 0 5 3 aH * — y 7 7 # 1 5 

[0078] — *\ Kiior-^* — * A*#:/n 

0 5 3 a(?)f-^^^^^77^^#l 5 4bC 

5 i&Bi4fc< fr£C0T% ^^^77-f/^l 
5 4 b £ y t-^j/77 #1 5 3b (Df — f&lsi/ 

xfT—f-t i"? i 55 br-3ilR irffl^r 

^77#1 53bWl/^^77^^1 54b^, 
wu^^7^yf- h»f^^"5Iffi(c/ji t) o u t-o f 
-order Hff£:fT 5 ^ * * 7 IftCjo V >b l/v 1 ^^ 
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[0079] H 9, 115 {C^Lfc^ni? ^ 1J-TM4, U 
^^77 ^;K^f^!^03 tT— ^7t- ^^^(7>^TB# 

[ o o 8 o j me <D%m\it. -Oct 5ftH«rcs*ur, 

O^njy^HtfcS. raaf4, 1 6 17 — Kl/^#7T 

^L£>9, 7£iB\M<Ol'i>Xf7T 0 5 9 a, § 

«flJ(Dl/^^77^^#l 5 9 b, ^/U^^l/^i^ 
6 0, f/^^6 1, #3SffiiTtf ^ ^ 6 2 a , 6 2b^ 

[0081] Hi 8 14, Hi 7 <DmMm<r>? << \^if^ 
•y-ht^5o 118{C^^r, (A) frb (D) (4fc 
&<$<D\si/*?7T -OUSr^U ( E ) 14-^^^^U^ 
itf 1f6 0^bf/My6 l^lfti'^^^^^rls^LT 
if^d»«rfi»tSfc»«)f«I©rtSS:*t, (F) a> 
fc(I) 14 ^^77 -fA-S 1 5 9 b co#Sfff5Ttr 
^ h 6 2 b OftM/TUl^o 

[0 0 8 2 ] 1/^^77^/1-5 9W3t°-^TO^ix 
l/^^77^/Hir 0-r 3, r4-r7, r 
8-rll, r 1 2-r 1 5 <D 4 Eltl^W Ltlai £*t 
5o ^^^l4i^ftiI[jOUv ; ^^7r -f/^# 0 5 9 aO 
IS^:, i/^^77^^H 5 9 bO#Hai4»Jh$ 
n-5o ^^^T^SiiI»:i-'v ; ^^7r 0 5 9 

a^Ilf^U'v ; ^^7 7^^#l 5 9b(7)#Si*^ 
^tl5o r 0#SOfff^TI4#fia« ; «rf y h 6 2 a, 6 2 

[0 0 8 3 ] Itliaot, isi/*?1&m<D'0 K*I«r 

[0 0 8 4] »7^«fll-ov>rRSt5o Hi 

9tt*0jglK«0^c2 -x^HTfcS. S*W^«4, 14 

[0 0 8 5 ] ^^Tt^^U^ K*tT#«6 3*S#HS£L 
P^^ZmftlstLX \sy K*ff¥«6 3^u^^77 

>r^6 7 (D?g^bfe^(cr:oiljSffl i/^^ 77 -f^ 7 
2 1:3 tr— $:fT 5o :^:iiaoT, ^^T^fiv 
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3 (CZg^^r-^fc^^-C, 1/^^77 2 

6 7 l^tt =i fcT— Srfrl\ filLr^fc^Ujy KW* 

[0 0 8 6 ] f 8©«SI:o^tffi«t5o 12 

cm, *<©**«yo— «**t2^i^5' F^u^fTS^ 

l/j/ KI5fT^S7 3a, 73b t &^<r>fym \si?* # 7 

[ 0 0 8 7 ] * U 5/ K3Mt#« 73a, 73b IS^*!^ 
tl,, #^^r -Y vis*. 7 4 a, 74b, ift^v^ — ^ 7 5 

a, 75b, I/^^?ftf-^7 6a, 76b, ^ 
^a-7 7a, 77b, ^^^f>79a, 79 

b, #S»*^«#/<3' 8 a, 8 0b^b«)*^tl 

So 

[ 0 0 8 8 ] ^<7>HJft#iJ-ei2, ^^^^V7h^x7 
IS, 1/^^187-^7 6 a Oft|l4^ p y^Bt 

[0 0 8 9 ] £f<7>;* U y K|gff#* 7 3 3*, 

^7!)-7-^8 2T-fc^ 6 12 211 U^^7!) 
-7-^8 2(7>»*ffl*^o y^HT-fc-So \si?X#7 
L> — 7 — ://^8 2 IS, ^^7!)"ft^I8 4, 7 

[0 0 9 0] *^^-ft*7=r — y 7 5 (aot7^- K 

;i^7 6lcJ:ot»ai/^^#*^ftSti, 

[0091] t*a*#,«ts*ii/^^ic»it 
is, «fuv>i»3®u^^4:?ft«urffli>-5o cms, o 

ut-of-order HfTSr^T o fegRfC , ISf^- 

10 add rl^r2+r3 

14 sub r3^r4-r2 

^^3«^«ro ut-of-order t 8 |^tT"**S»-& 
{CIS, 14t^^^^^ftr, Iff^nfcr 3^1 
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fr5 0 1 0#J&(7>r 3 £ 1 4#tfe<7> 

r 3^otMi/^^[:W6:ilii;oT, 
1 4#»<D-ft^*:igfT LTfc^frlifJO r 3 0teWl 
T£>£, 1 oSifi^StfTWKittjmou^^^ttH^ 
bitter 3<DfltSr«E*tHb#B8'*-Sil % 5 - fcSrff 5* 

[0092] ^f3-m(^tt, ^rsft-ft^jfiff^y ^ 
^-e-s. cms, •iau^^^HJk-^iaa^BiMW^ 

[0 0 9 3 ] ^fc^iftUfcifeSl/^^JSI^gSJc*^ 

y -ttHligl ttR^W L#BSr»^Tt 5 o H 2 3 IS 

I4ftl^^^^**t»*t«. 
[0 0 9 4 ] WU^^Iji^n ^ Ajil#T-#^£:^ 

10 add rl<-r2+r3 

J<? 14 sub r3<-r4 — r2 

4#iftT-*i{£Lfc r 3 <D&m.\si?X* &mtk'f&<7>ft* 

[0 0 9 5 ] e*T\ H 2 O^^n-fes/i^^^^cotb^lc 
o^T|ftBJ-f5 0 l2 0O7 p n"fe^tli, ^l/yFtS 

il^So ftI^^7rY^7 8, t^v^ ^ t'^7 
— :/^8 1 , \si?X&7 y — 7 — :^ 8 2 IS#*T?*>5 

^oT, C<7>,£(C£>l^TIS, U^^5ft7-7 r 
/i- 7 6^KU^^ y ^ V ^SrfT 5 — 

50 [0 0 9 6 ] £T, m 2 0 <7):/Dir y^X'lt, 7* — ? 
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^^rf&O^^Tl^^ Uy K3£fT^®7 3^)1/^^? 

2 ic^ftrt) a if— SrfT 5 o -cofllfg&Stf*: 
l/^^7!l-f-^8 2li, -7-^ \y y KcO^ U y K 

h-T^o i/^^S8lf^7 6llf3'-F«:^n 
^^77 -f^7 8<Z>#SB#«TfiB^i>£o J*Us>F 

2<dM&x \yy K*ff**7 3tf>#tft£-r 

[0 0 9 7 ] iioj:5fc**ll[«-CWt*«BB«*r3tr— 
f5:it:J:oT, out— of— order (djoit'S 

b^7 &x<n&m^vc ur, a tr— r«»**3&«^ft ^ 

[0 0 9 9 ] ^ixlcJ:or, IsitXfm&tDsO K*I*r 

[oioo] #clc, mi 00««ICO^TRStSo H 
[0101] ffi^T^S;*U'5' KJMT*R8 7^#ffiU 

l:u^^¥ftf-^9 ocoft^Sriiilffi u^^? 
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^ K«*PR9 7{Cj:oTtTbnS 0 
[0 10 2] ^HIl 1 <Z>«El£O^TRW"*-6. »1 

s> K*£j*+*l3»«:limicU S fcl^* I*** Ktt* 

[0 10 3] i2 SiC^tipl-, 7t-^iaot4 
Mtj^-f * s> K*f?3MS:# i feature*-- 

^5<fc o\Z*\sy KttU ^Wc^Uj/ K^^IS^M 
^^7r^ML< i/^^¥Sr-7 p ;^rt^ 

[0104] 126 l$m 1 4 (D^S&WCH 2 5 <7)&ftr£: 

5. i2 6IC*3^Tl/^^77'f^9 9tt, yv/ft 
k^^7r -Y/HEiS^Sl 0 3 [CioTJB^U^ 
5. $£oT\ & U'^^ 7 r 9 9 <7)tlS:l 

[0 10 5] ^^0^co^coftii^l^5fe(7>m^c:o^ 

e*c*i-lt, mi i©»«rffli^i/5' ks«i0 

£ 0 I 2 7 ClO^l^i^^WJ^ IT 2 ^ K 

7 11-7-^1 1 3 <7}f$&BHI£r;^-r o |2 7C0^nir 
s>im, S*»t£ttB 2 0<D7vtyVtm—Mi&X&> 
U^^?«7-^;H 0 7)&^U^^7y- 
7-^H13^ 7t-^^:*Il/^^Ol7|:^ 

[oio6] i-fc, i/^^7 y — -r— ^/i- inn 

|28 {ZTF-f-X o (c, ^fii^ — 117 CD^JX U K 

^fr^i o 4oxy h y ^2 \f y h(c6t«snrt^ 
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[0107] 
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[0 10 8] ffitc:7*- — ^Srfifo 70 

^ ^ k««^« 114 

{fcLfc* i/y K5M?#*l 0 4^17-^1 171: 

FUff 3M£ 10 4 OiRJBf — 117 ^"T-<r 0 0 CD 

&>6 e -a? 



[0109] j^t. i^^^^SB*i»afcot>rRKi- 

[0110] 
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[0111] cco^2 a>kKic>a>frJ; 3^1^ F 

F, ^7-f-;i/K, 87^-/1/ FO3lg(07>f^ F 

[0112] ^^I^l^^^Ciot, 7* — ? 

[0 113] Sbtt©SJli©»l|t?f4 l 12 9(^1 
f:J:p(:, h 1 2 1 SrttMtS. - 

mv"--?^! 2 0 CD-r-^TCD^iV hii^00t)t< 13* 
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